Amphetamine-induced Fos is reduced in limbic cortical regions but not in the caudate or accumbens in a genetic model of NMDA receptor hypofunction.
A mouse strain has been developed that expresses low levels of the NR1 subunit of the NMDA receptor. These mice are a model of chronic developmental NMDA receptor hypofunction and may therefore have relevance to the hypothesized NMDA receptor hypofunction in schizophrenia. Many schizophrenia patients show exaggerated behavioral and neuronal responses to amphetamine compared to healthy subjects. Studies were designed to determine if the NR1-deficient mice would exhibit enhanced sensitivity to amphetamine. Effects of amphetamine on behavioral activation and Fos induction were compared between the NR1-deficient mice and wild-type controls. The NR1 hypomorphic mice and controls exhibited similar locomotor activation after administration of amphetamine at 2 mg/kg. The mutant mice showed slightly reduced peak locomotor activity and slightly increased stereotypy after 4 mg/kg amphetamine. There were no differences in Fos induction in response to amphetamine in the caudate putamen, nucleus accumbens, medial or central amygdala nuclei, or bed nucleus of the stria terminalis. However, amphetamine-induced Fos was substantially attenuated in the medial frontal (infralimbic) and cingulate cortices, basolateral amygdala, and in the lateral septum of the mutant mice. The results suggest a neuroanatomically selective activation deficit to amphetamine challenge in the NR1-deficient mice.